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Abstract A field survey of an endangered lycaenid butterfly, Zizina emelina (de |’ Orza) (previous- 
ly Zizina otis emelina) (Lepidoptera, Lycaenidae) was conducted in Osaka International Airport on 
August 4, 2003. A total of 200 adults (166 males and 34 females) of Z. emelina were observed dur- 
ing the survey. Adult densities were high in short grassy areas dominated by Paspalum sp., 
Digitaria ciliaris, Trifolium pratense, Plantago lanceolata and Coreopsis tinctoria in a baseball 
field and along a runway. Since the primary foodplant of Z. emelina in Japan, Lotus japonicus, was 
not found within the airport, it is possible that this species utilizes T. repens and Kummerowia stip- 
ulacea as larval foodplants in this area. Considering that most habitats of Z. emelina around OIA 
have already been lost or degraded, it is the first priority to maintain the population inside the air- 
port to conserve this species in this area. 
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Introduction 


The lycaenid butterfly, Zizina emelina (de Orza) (previously Zizina otis emelina) 
(Lepidoptera, Lycaenidae), occurs in sunny, early successional grasslands, such as seashores, 
riverbanks and levees in farmlands, where it utilizes the bird’s-foot trefoil, Lotus japonicus 
(Fabaceae) as the larval foodplant (Fukuda et al., 1984). The decrease in semi natural habi- 
tats consisting of short grasslands in recent decades has arisen primarily because of changes 
in agricultural land-use and urbanization, which have had the effect of reducing the optimal 
habitat of several butterfly species in Japan (e. g. Shibatani, 1989; Sei, 1996; Nakamura, 
2003). This species is listed as an endengered species in the Red Data Book of Japan 
(Ministry of Environment Japan, 2006) and the Red Data List of Osaka Prefecture (Osaka 
Prefecture, 2000). Sites that support this species are under increasing threat of habitat de- 
struction and loss of mowing due to cessation of traditional rural land uses in Japan (Sunose 
and Eda, 2003; Nakamura, 2006). 


Minohara et al. (2007) recently discovered numerous habitats of this species in the vicinity 
of Osaka International Airport (OIA), with high densities of adults found in those habitats 
adjacent to the airport. In this study, we conducted a field study to elucidate the distribution 
of this butterfly and characterize the vegetation in the airport. 


Study site and methods 


The OIA is the primary domestic airport for the Kansai region and is located on the border 
of Osaka and Hyogo Prefectures in central Japan (Fig. 1). The airport faces the Inagawa 
River to the northwest and is sorrounded by industrial and community areas to the south 
and east. The field survey for Z. emelina was conducted using a direct searching method on 
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Fig. 1. Location of the study site, Osaka International Airport, and the 4 subsites, grass along the 
Runway B, around VOR/DME, a fire station and in a baseball field. The grass along the 
Runway B was divided into 3 sections of ca. 1 km in length. 


August 4, 2003. We surveyed the grass along Runway B (3,000 m) during the morning 
hours (10h00-12h00), and grass around VHF Omnidirectional Radio Range/Distance 
Measuring Equipment (VOR/DME), the area around a fire station, and in a baseball field 
during the afternoon hours (14h00-15h00). The grass along the Runway B was divided into 
three approximately 1,000-m sections (I, II and III as shown in Fig. 1), with a single observ- 
er designated to each section. 


Upon encountering adult butterflies, activity when first observed (e. g. flying, nectaring, etc) 
was recorded. Each butterfly was netted and marked on the ventral surface of the hind 
wings using a black marker to avoid double counts. Vegetation, height of grass and flower- 
ing plants were also recorded. 


Results and discussion 


The short grass along the Runway B was dominated by the dallisgrass, Paspalum sp., the 
southern crabgrass, Digitaria ciliaris, the red clover, Trifolium pratense, the white clover, T. 
repens, the buckhorn plantain, Plantago lanceolata and the plains coreopsis, Coreopsis 
tinctoria (Table 1). Although the vegetation of the baseball field was similar to that found 
along Runway B, it was shorter and the common lespedeza, Kummerowia striata, and the 
Korean lespedeza, K. stipulacea, were more abundant. Conversely, the area around VOR/ 
DME was covered with tall grass and had patches of T. pratense. The fire station was sor- 
rounded by tall ornamental trees, but dwarf herbs were also recorded near Runway B. 
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Table 1. Vegetation type, dominant plants and height of vegetation at 4 subsites in the study site, the Osaka 
International Airport, on August 4, 2003. 





Subsites Vegetation types Dominant plants” Vegetation height 
Runway B Short grass and herbs Paspalum sp. (Gra.), Digitaria ciliaris 0.5 m 

with continuous patchies (Gra.), Trifolium pratense (Fab.), T. 

of Fabaceous plants repens* (Fab.), Kummerowia striata* 


(Fab.), Plantago lanceolata (Pla.), 
Coreopsis tinctoria (Ast.) 


VOR/DME Relatively tall grass and T. pratense, Sorghum halepense (Gra.), lm 
herbs with patches of the Paspalum sp., Pueraria lobata (Fab.), 
red clover Rumex sp. (Pol.), Artemisia indica (Ast.) 

Fire Station Short herbs and Erigeron annuus (Ast.), T. pratense, lm 
ornamented trees Pinus densiflora (Pin.), Cedrus deodara 

(Pin.), Lithocarpus edulis (Fag.) 

Baseball field Short herbs and bare E. annuus, K. striata*, K. stipulacea, T. 0.3 m 

ground pratense, T. repens* 


|) *: Candidates for the food-plants of Z. emelina; Gra.: Gramineae, Fab.: Fabaceae, Pla.: Plantaginaceae, 
Ast.: Asteraceae, Pol.: Polygonaceae, Pin.: Pinaceae, Fag.: Fagaceae. 


Minohara et al. (2007) reported that this species utilizes T. repens and K. striata as food 
plants around the OIA. Although their primary foodplant L. japonicus was not found at the 
OIA, T. repens and K. striata were abundant along the runway and the baseball field and it 
is likely that they utilize these plant species as larval foodplants at this site. 


A total of 200 Z. emelina adults (166 males and 34 females) were observed at all the sites 
except VOR/DME in this survey (Fig. 1). Most of individuals observed were flying near the 
ground. Nectaring was most frequently observed on T. repens (25 individuals), and also ob- 
served on E. annuus (6), C. tinctoria (5), T. pratense (3), the catsear, Hypochaeris radicata 
(1) and P. lanceolata (1). Adult density was highest at the baseball field (8.0 individuals/ 
10 min.), followed by Runway II (4.3) and III (4.6), while it was low at Runway I (1.9). At 
the fire station, most adults were observed near the runway, but few individuals were ob- 
served around the ornamental trees near the building. 


Minohara et al. (2007) recorded 43 patches of Z. emelina habitat around the airport, but 
these were markedly smaller than the habitat within the airport grounds. It is probable that 
the population of Z. emelina in and around the airport fits the mainland-island metapopula- 
tion structure model (Hanski and Simberloff, 1997; Hanski, 1999), with the airport itself 
constituting the mainland and the adjacent sites serving as small islands. Within the context 
of metapopulation structure, since the mainland site dominates the dynamics of the popula- 
tion as a whole (Pullin, 2002), the study site at OIA is important for the conservation of ad- 
jacent local populations. In this study, since adults were most frequently observed in the 
shortest vegetation, a management system that prevents succession to scrub is required. 
According to the airport officials, the grassland of the airport is mowed in rotation three 
times a year between spring and autumn, with a tractor-drawn mower. This management 
practice, conducted as part of the airport’s weed control and bird avoidance programs, is 
considered to have conserved the habitat of this species. 


OIA was established in 1939 when farmlands were widely distributed around the airport 
(Toyonaka City, 1999). This species might have immigrated to the airport immediately 
after the establishment and long been utilizing the artificial grassland as a habitat with inter- 
changing individuals between populations inside and outside the airport. Considering that 
most habitats of Z. emelina around OIA have already been lost or degraded, it is the first 
priority to maintain the population inside the airport to conserve this species in this area. 
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Fig. 2. View of each subsite in the study site, Osaka International Airport, central Japan on August 
4, 2003. a: Runway B, b: Fire station, c: VOR/DME, d: Baseball field. 
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Fig. 3. Density of Z. emelina adults observed at each subsite in Osaka International Airport on 
August 4, 2003. 


Acknowledgments 


We would like to express our sincere thanks to the members of the Osaka Regional Civil 
Aviation Bureau and Airport of the Office Kinki Regional Development Bureau, the 
Ministry of Land, Infrastructure and Transport, and the Airport Affairs Office of the Osaka 
Prefectural Government Kansai International Airport Overall Plan Promotion Committee 
for giving us an opportunity to conduct the survey in the airport. Our thanks are also due to 
Mr S. Morichi and Mr S. Minohara of the Lepidopterological Society of Japan for their 


NII-Electronic Library Service 





The Lepidopterological Society of Japan 


82 Minoru Isuu, Norio Hirai and Toshiya HIROWATARI 


kind advice. This study was partly supported by JSPS Grants-in-Aid for Scientific 
Research (No. 15510193). 


References 


Fukuda, H., Hama, E., Kuzuya, T., Takahashi, A., Takahashi, M., Tanaka, B., Tanaka, H., Wakabayashi, M. 
and Y. Watanabe, 1984. The Life Histories of Butterflies in Japan 3. 373 pp. Hoikusya, Osaka. (In 
Japanese with English summary). 

Hanski, I., 1999. Metapopulation Ecology. 313 pp. Oxford University Press, New York. 

Hanski, I. and D. Simberloff, 1997. The metapopulation approach, its history, conceptual domain, and appli- 
cation to conservation. IJn Hanski, I. and M. E. Gilpin (Eds), Metapopulation Biology: 5-26. Academic 
Press, London. 

Ministry of Environment Japan, 2006. Threatened Insecta Wildlife of Japan—Red Data Book (2nd Edn). 246 
pp. (In Japanese with English summary). 

Minohara, S., Morichi, S., Hirai, N. and M. Ishii, 2007. Distribution and seasonal occurrence of the lycaenid, 
Zizina emelina (de l Orza) (Lepidoptera, Lycaenidae), around the Osaka International Airport, central 
Japan. Trans. lepid. Soc. Japan 58: 421-432. 

Nakamura, Y., 2003. Current status and the future of butterfly conservation in Japan. In Sunose, T. and K. 
Eda (Eds), Decline and conservation of butterflies in Japan V. Yadoriga (spec. Issue): 171-176. 
Lepidopterological Society of Japan, Tokyo. (In Japanese). 

Pullin, A. S., 2002. Conservation Biology. 345 pp. Cambridge University Press, Cambridge. 

Sei, K., 1996. The butterfly habitats on the riverside Jn Tanaka, B. and Y. Arita (Eds), Decline and conserva- 
tion of butterflies in Japan IV. Yadoriga (spec. Issue): 113-117. Lepidopterological Society of Japan, 
Tokyo. (In Japanese with English summary). 

Sibatani, A., 1989. Decline and conservation of butterflies in Japan. In Hama, E., Ishii, M. and A. Shibatani 
(Eds), Decline and conservation of butterflies in Japan I. Yadoriga (spec. Issue): 1-22. Lepido- 
pterological Society of Japan, Tokyo. 

Sunose, T. and K. Eda (Eds), 2003. The red data lists of butterflies in 43 Prefectures, J apan, 2002. Decline 
and conservation of butterflies in Japan. In Sunose, T. and K. Eda (Eds), Decline and conservation of 
butterflies in Japan V. Yadoriga (spec. Issue): 1-169. Lepidopterological Society of Japan, Tokyo. (In 
Japanese). 

Toyonaka City, 1999. History of Toyonaka City (rev. Ver.) 3. Nature. 719 pp. 


ta E 


APR EURASAIC BITS LEFTY YS OR BI GSE E- PHAR- KERR) 


2003 Æ 8 H 4 H CRRI e: RR ORFS IC ILI T ZAKIR IB ZEA ISB CD VE YY 8 Zizina 
emelina DE TKR HAS & Eji L 72. FOR, OMAT 166 $34 2, SEF 200 EKOR BDE SH 
Z. MOB IEEE AR? EIEND IE, REL, AGHPEV ADH, NIFT, 
DNY rEZ R EPEE ST S BHA O ERG? EK AO Sth CBR Pok. RHOEBS AEM 
WeB@roOnNS VAT HIS, FT TOMA CHBSNT, DRIV OY APHFREVARV YELL 
HLTA t RONE. FCCARHARERALOABO A BH DHESDASWIBIEL TWAT 
LEERE, COBEN (AR & MSS SC Lid, COMMICHIFAZRBORSELEDOTEEC 
HS. 


(Accepted April 10, 2007) 











Published by the Lepidopterological Society of Japan, 
5-20, Motoyokoyama 2, Hachioji, Tokyo, 192-0063 Japan 





NII-Electronic Library Service 


